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1

PORTABLE TERMINAL, PORTABLE
TERMINAL CONTROL METHOD, AND
PORTABLE TERMINAL CONTROL
PROGRAM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a portable terminal, por-
table terminal control method, and portable terminal control 10
program that can be started up by appropriately switching,
between multiple different programs.

2. Description of the Related Art

Recently, portable terminals that perform wireless commu-
nication by appropriately switching between two different 15
communication methods such as a CDMA (Code Division
Multiple Access) communication method and a GSM (Global
Systems for Mobile) communication method, for example,
have been sold as products.

The most simple method to realize the type of communi- 20
cation switching herein may be a method to prepare a pro-
gram wherein a CDMA communication method and GSM
communication method wireless communication processes
can each be independently executed, and these programs are
switched as appropriate and started (booted) up. Note that in 25
the description below, a program executing wireless commu-
nication processing of the CDMA communication method
will be referred to as “CDMA program”, and a program
executing wireless communication processing of the GSM
communication method will be referred to as “GSM pro- 30
gram’.

That 1s to say, 1n the case of the portable commumnication
terminal herein, for example as shown 1n FI1G. 25, the NAND
memory and so forth within the terminal has a CDMA pro-
gram and a GSM program each independently prepared. At 35
the time of booting up the portable communication terminal,
the program selected beforehand by a user or the like 1s read
from the NAND memory, loaded to a work region such as a
SDRAM (Synchronous DRAM) and executed. Thus, with a
portable communication terminal, wireless communication 40
can be made with the desired communication method of
either a CDMA communication method or a GSM commu-
nication method.

Also, with a portable communication terminal that handles
dual-boot to switch between the CDMA program and GSM 45
program an start as described above, for example 1n the case
that the CDMA program or GSM program 1s updated, each
program 1s individually updated. For example, in the case that
we assume the version ol a CDMA program and GSM pro-
gram changes from version “V01.00.00” at the time of ship- 50
ping to “V01.00.017, and {further a newer version
“V01.00.02” 1s released, program updates are individually
performed at the portable communication terminal in the
order that each version 1s released, as shown 1n FIG. 26.

Also, Japanese Unexamined Patent Application Publica- 55
tion No. 7-93276 discloses a technique whereby, 1n the case
there 1s a difference file of a before-updating program file and
an alter-updating program file, a program after updating 1is
generated by combining the before-updating program and the
difference file and loading this to memory, thereby executing 60
processing to start up the computer with the after-updating
program. Note that the before-updating program and aiter-
updating program disclosed in Japanese Unexamined Patent
Application Publication No. 7-93276 may be the same pro-
gram that differs only by new/old versions, and accordingly 65
the difference file 1s difference data to update the old version
program to the new version.

2
SUMMARY OF THE INVENTION

Now, as described above, 1n the case of a portable commu-
nication terminal that handles dual-boot, both a CDMA pro-
gram and a GSM program are stored in the internal NAND
memory or the like, as shown 1n FIG. 25. Therefore, a portable
communication terminal that handles dual-boot takes more
memory capacity as compared to a terminal with only one
boot program for example, whereby there 1s a disadvantage
that the memory capacity for other data (e.g. user data storage
region and so forth) 1s significantly reduced.

Further, with a portable communication terminal that
handles dual-boot, for example 1n the case that updating the
CDMA program and GSM program has to be performed,
work to update both programs individually has to be per-
formed, as shown 1n FIG. 26. Accordingly, 1n the case of a
portable communication terminal that handles dual-boot, ver-
sion managing for each of the program of the CDMA program
and GSM program has to be performed. That 1s to say, 1n the
case of a portable communication terminal that handles dual-
boot, there 1s the disadvantage that version managing for the
various programs can readily become complicated.

There has been realized demand to provide a portable
terminal, portable terminal control method, and portable ter-
minal control program, which enable efficient use of memory
capacity and ease of version managing at the time of software
updating.

According to an embodiment of the present invention, a
storage unit stores at least a first program, and software con-
verting data for converting the first program into a second
program. Also, according to an embodiment of the present
invention, processing to convert the first program into the
second program can be executed by using the first program
and the software converting data for converting the first pro-
gram 1nto the second program. Also, according to an embodi-
ment of the present invention, one of either the startup of the
first program, or the conversion processing from the first
program to the second program and the startup of the second
program generated with the conversion thereol, 1s executed
according to a predetermined startup setting value.

Also, according to an embodiment of the present invention,
at the time of updating the first program, software updating
data to update the old version first program into the new
version first program, and software converting data corre-
sponding to the new version of the first program, are obtained.
Further, the obtained software updating data 1s used to update
the old version first program 1nto the new version first pro-
gram. The after-updating first program and the obtained sofit-
ware converting data are stored 1n a storage unit.

That 1s to say, according to an embodiment of the present
invention, the first program and the software converting data
are stored 1n the storage unit, and the second program is not
stored therein.

Also, according to an embodiment of the present invention,
at the time that the first program should be started up the first
program 1n the storage unit 1s started, and at the time that the
second program should be started up the second program 1s
generated from the first program and software converting data
and started up.

Further, according to an embodiment of the present inven-
tion, at the time of updating the first program, the software
updating data may be obtained and the program updated, with
the software converting data in the storage unmit being over-
written with the software converting data corresponding to
the new version obtained at the same time as the software
updating data.
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According to the above configurations, the first program
and software converting data are stored in the storage unit,
and the second program i1s not stored therein, whereby
memory capacity does not have to be used for storing the
second program, and memory capacity can be efficiently
used.

Also according to the above configurations, at the time that
the first program should be started up the first program 1n the
storage unit1s started, and at the time that the second program
should be started up the second program is generated and
started up from the first program and software converting
data, whereby at least dual-boot 1s enabled.

Further, according to the above configurations, at the same
time as updating the first program, the software converting,
data 1s overwritten by the software converting data corre-
sponding to the version of the first program after updating,
whereby version managing at the time of updating can be
readily performed.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a block diagram 1llustrating a schematic example
of an internal configuration of a cellular telephone terminal
according to an embodiment of the present invention;

FIGS. 2A and 2B are diagrams illustrating a memory map-
ping example in the case that CDMA program and CDMA —
GSM difference data 1s stored 1n the NAND memory, and a
case that both CDMA and GSM programs are stored as com-
parison examples thereto;

FIGS. 3A and 3B are diagrams illustrating a memory map-
ping ecxample 1 the case that GSM program and
GSM—CDMA difference data 1s stored in the NAND
memory, and a case that both CDMA and GSM programs are
stored as comparison examples thereto;

FIGS. 4A and 4B are diagrams describing startup process-
ing 1n the case of startup in CDMA mode, 1n the case that a
CDMA program and CDMA—=GSM difference data are
stored 1n the NAND memory;

FIGS. 5A and 3B are diagrams describing startup process-
ing in the case of startup i GSM mode, 1n the case that a
CDMA program and CDMA—=GSM difference data are
stored 1n the NAND memory;

FIGS. 6 A and 6B are diagrams describing startup process-
ing in the case of startup 1in GSM mode, 1n the case that a GSM
program and GSM—CDMA difference data are stored in the
NAND memory;

FIGS. 7A and 7B are diagrams describing startup process-
ing 1n the case of startup in CDMA mode, 1n the case that a
GSM program and GSM—CDMA difference data are stored
in the NAND memory;

FIG. 8 1s a flowchart describing the tlow of processing
executed with a modem processor at the time of booting, 1n
the case that a CDMA program or the like 1s stored in the
NAND memory of a cellular telephone terminal that handles
dual-boot;

FIG. 9 1s a flowchart describing the flow of processing
executed with a modem processor at the time of booting, 1n
the case that a CDMA program or the like 1s stored in the
NAND memory of a cellular telephone terminal that handles
dual-boot;

FIGS. 10A and 10B are diagrams illustrating a memory
mapping example in the case that a CDMA program and
CDMA—GSM difference data and CDMA—=UMTS differ-
ence data are stored in the NAND memory, and 1n the case that
programs for each of CDMA, GSM, and UMTS are stored as

comparison examples thereto;
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FIGS. 11A and 11B are diagrams describing startup pro-
cessing 1n the case of startup in UMTS mode, 1n the case that

a CDMA program and CDMA—GSM difference data and
CDMA—=UMTS difference data are stored in the NAND
memory;

FIG. 12 1s a flowchart describing the flow of processing
executed with a modem processor at the time of booting, 1n
the case that a CDMA program or the like 1s stored 1n the
NAND memory of a cellular telephone terminal that handles
multi-boot;

FIG. 13 1s a diagram describing the relation of each version

of the CDMA program and the CDMA—=GSM difference

data at the time of updating, at a cellular telephone terminal
that handles dual-boot:

FIG. 14 1s a diagram describing the processing sequence at
the time of updating the CDMA program and the
CDMA—GSM difference data, at a cellular telephone termi-
nal that handles dual-boot;

FIG. 15 1s a diagram describing content to be managed at
the time of updating the CDMA program version according to
the present embodiment;

FIG. 16 1s a diagram describing content to be managed at
the time of updating the version of the CDMA—GSM difier-
ence data according to the present embodiment;

FIG. 17 1s a diagram describing the content to be managed
at the time of updating the GSM program version 1n particu-
lar, 1n the case that both a CDMA program and a GSM
program are stored in the NAND memory, as a comparison
example of the present embodiment;

FIG. 18 1s a diagram describing a version update in the case
that the same CDMA—=GSM difference data 1s used for each
version of the CDMA program:;

FIG. 19 1s a flowchart describing the flow of updating
processing executed with a modem processing at a dual boot
terminal whereimn a CDMA program or the like 1s stored in
NAND memory;

FIG. 20 1s a diagram describing updating processing of
three programs of CDMA, GSM, and UMTS, in the case that
these three programs are stored in internal memory of the
terminal of a cellular telephone terminal that handles multi-
boot;

FIG. 21 1s a diagram describing the relation of each version
of the CDMA program and the CDMA—=GSM difference
data and the CDMA—=UMTS difference data at the time of
updating, at a cellular telephone terminal that handles multi-
boot;

FIG. 22 1s a diagram describing a processing sequence at
the time of updating the CDMA program and the
CDMA—GSM difference data and the CDMA—=UMTS dii-
ference data, at a cellular telephone terminal that handles
multi-boot;

FIG. 23 15 a diagram describing content to be managed at
the time of updating the version of the CDMA—=UMTS dii-
ference data according to the present embodiment;

FIG. 24 1s a flowchart describing the flow of updating
processing executed with a modem processing at a cellular
telephone terminal that handles multi-boot according to the
present embodiment;

FIG. 25 1s a diagram describing a program loaded to
SDRAM memory at the time of booting, at a currently used
dual-boot terminal wherein CDMA program and GSM pro-
gram are each independently prepared beforehand; and

FIG. 26 1s a diagram describing updating processing of two
programs, at a currently used dual-boot terminal wherein
CDMA program and GSM program are each independently
prepared beforehand.
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DESCRIPTION OF THE PR
EMBODIMENTS

L1
M

ERRED

An embodiment according to the present invention will be
described below with reference to the diagrams. Note that
with the embodiments described below, a cellular telephone
terminal 1s given as an application example of a portable
terminal of the present invention, but the content described in
the present embodiment 1s only an example, and 1t goes with-
out saying that the present invention 1s not limited to this
example.

First, as an embodiment of the present invention, a cellular
telephone terminal that handles dual-boot which can be
started (booted) up with one of a CDMA program executing
wireless communication processing of a CDMA communi-
cation method and a GSM program executing wireless com-
munication processing of a GSM communication method
will be described.

Schematic Configuration of Cellular Telephone Terminal of
Present Embodiment

FI1G. 1 1s a schematic internal block configuration example
of a cellular telephone terminal according to an embodiment
of the present invention. In FIG. 1, a cellular telephone ter-
minal according to the present embodiment, according to
selection beforehand by a user, can be started up at the time of
booting with one of a CDMA program to execute various
types of signal processing relating to communication by a
CDMA air interface, and a GSM program to execute various
types of signal processing relating to communication by a
GSM arr interface. That 1s to say, amodem processor 10 of the
cellular telephone terminal of the present embodiment can
execute a started up program, which i1s one of the CDMA
program or the GSM program. That 1s to say, the cellular
telephone terminal of the present embodiment 1s a terminal
that 1s dual-boot capable. Note that the modem processor 10
also performs control of various portions in the cellular tele-
phone terminal of the present embodiment and various types
of signal processing, and control of writing and reading of
NAND memory 13 and SDRAM memory 14, and so forth.
The details of the operations of the cellular telephone termi-
nal of the present embodiment at the time of starting up the
CDMA program or GSM program will be described later.

An RF device 11 1s made up of an antenna to perform
wireless communication between cellular telephone base sta-
tions and various types of circuit portions to perform signal
modulation/demodulation and so forth. The RF device 11 1s
connected to the modem processor 10 via a dedicated control
line. Data exchange of sending/recerving data between the RF
device 11 and modem processor 10, and control of the RF
device 11 by the modem processor 10, are performed via the
dedicated control line.

A LCD (Ligquid Crystal Display) unit 12 1s a user interface
device by displaying, which 1s provided on the cellular tele-
phone terminal, and 1s made up of a liquid crystal display and
a circuit driving the liquid crystal display. Note that a liquid
crystal display 1s exemplified 1n the present embodiment, but
another display such as an organic EL (Flectro Luminescent)
or FED (Field Emission Display) for example may be used.
The LCD unit 12 1s connected to the modem processor 10 via
an EBI (External Bus Interface) 1 bus. Data exchange
between the LCD unit 12 and modem processor 10, and
control of the LCD unit 12 by the modem processor 10, are
performed via the EBI 1 bus.

NAND memory 13 is non-volatile memory that stores vari-
ous types of programs for the modem processor 10 to control
various types of signal processing such as communication
and various units after terminal startup, and other various
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types of data such as various types of inmitialization setting
values, user data, and so forth. The NAND memory 13 1s
connected to the modem processor 10 via the EBI 1 bus. Data
exchange between the NAND memory 13 and the modem
processor 10, and control of the NAND memory 13 by the
modem processor 10, are performed via the EBI 1 bus.

Also, 1n the case of the present embodiment, a boot control
program executing control relating to dual-boot with the cel-
lular telephone terminal and an update control program to
execute control relating to software updates are also stored 1n
the NAND memory 13.

Further, 1n the case of the present embodiment, only one
program of either a CDMA program or a GSM program for
example, and software converting data to convert the one
program 1nto the other program as well as a software convert-
ing engine program are stored in the NAND memory 13. Note
that the CDMA program and GSM program are each pro-
grams formed by multiple program components described by
predetermined software languages and so forth being com-
bined.

Now, 1n the case that the one program stored 1n the NAND
memory 13 1s the CDMA program, the software converting
data 1dentifies the program components 1n the CDMA pro-
gram that are different from the GSM program, while con-
verting (e.g. replacing) the program components 1dentified in
the CDMA program 1nto program components for the GSM
program. In other words, the software converting data in this
case1s difference data between the CDMA program and GSM
program. In the descriptions below, the software converting
data to convert the CDMA program into the GSM program 1s
simplified and written as “CDMA—GSM diflerence data”.

Also, 1n the case that the CDMA program 1s stored in the
NAND memory 13 as described above, the soltware convert-
Ing engine program 1s a program to execute processing to
convert the CDMA program into the GSM program using the
CDMA—GSM difference data. In the descriptions below, the
soltware converting engine program 1s simplified and written
as “software converting engine”.

On the other hand, 1n the case that the one program stored
in the NAND memory 13 1s the GSM program, the software
converting data i1dentifies the program components in the
GSM program that are different from the CDMA program,
while converting (e.g. replace) the program components 1den-
tified 1n the GSM program into program components for the
CDMA program. In other words, the software converting data
in this case 1s diflerence data between the GSM program and
CDMA program. In the descriptions below, the software con-
verting data to convert the GSM program into the CDMA
program 1s simplified and written as “GSM—=CDMA difler-
ence data”.

Also, 1n the case that the GSM program 1s thus stored in the
NAND memory 13, the software converting engine 1s a pro-
gram to execute processing to convert the GSM program into
the CDMA program using the GSM—=CDMA difference
data.

The SDRAM memory 14 has a program region wherein a
program that 1s executed by the modem processor 10 or the
like 1s loaded, and a RAM work region for storing the data
occasionally as a work region of the modem processor 10, and
a bufler region to temporarily accumulate various types of
data such as sending/receiving data. The SDRAM memory 14
1s connected to the modem processor 10 via the EBI 2 bus.
Data exchange between the SDRAM memory 14 and the
modem processor 10, and control of the SDRAM memory 14
by the modem processor 10, are performed via the EBI 2 bus.

Note that 1n the description below, with a cellular telephone
terminal of the present embodiment, an operation mode 1n the
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case that the CDMA program 1s started up at the time of
booting 1s called “CDMA mode”, and an operation mode in
the case that the GSM program 1s started up at the time of
booting 1s called “GSM mode”.

Memory Mapping on NAND Memory

FIG. 2B shows a memory mapping example in the case that
a CDMA program, CDMA—=GSM difference data, and a
soltware converting engine are stored 1n the NAND memory
13. Note that in FIG. 2B, only the CDMA program,
CDMA—GSM difference data, software converting engine,
and a user data storage region are shown, and other programs
and data are omitted from the diagram.

Also, FIG. 2A shows a memory mapping example 1n the
case that the CDMA program and GSM program are both
independently stored on the NAND memory, as a comparison
example as to the memory mapping of the present embodi-
ment as shown 1 FIG. 2B.

As we can see from FIG. 2B, in the case that the CDMA
program, CDMA —GSM ditlerence data, and software con-
verting engine are stored as in the present embodiment, a
larger user data storage region can be secured as compared to

FIG. 2A. That 1s to say, compared to the data amount of the
CDMA program and GSM program, the data amount of the
CDMA—=GSM difference data and software converting
engine 1s far less. Therefore, 1n the case of FIG. 2B, the user
data storage region 1s increased by an amount equivalent to
the data amount of the CDMA—=GSM difference data and
software converting engine subtracted from the data amount
of the GSM program 1n FIG. 2A.

On the other hand, FIG. 3B shows memory mapping in the
case that a GSM program, GSM—CDMA difference data,

soltware converting engine, and user data storage region are

stored 1n the NAND memory 13. Note that FIG. 3A shows the
memory mapping example of the NAND memory similar to
that in FIG. 2A. The example 1n FIGS. 3A and 3B 1s similar to
the case 1n FIGS. 2A and 2B, and 1n the case of FIG. 3B, the
user data storage region 1s increased by an amount equivalent
to the data amount of the GSM—=CDMA diflference data and
soltware converting engine subtracted from the data amount
of the CDMA program 1n FIG. 3A.

In the case of the present embodiment as described, only
one program of a CDMA program and GSM program 1s
stored 1n the NAND memory 13. Also, the difference data
stored 1n the NAND memory 13 is only the CDMA—GSM
difference data in the case that the CDMA program is stored,
and on the other hand 1n the case that the GSM program 1s
stored, the difference data 1s only the GSM—CDMA differ-
ence data. Accordingly, according to the present embodi-
ment, a larger user data storage region and so forth can be
secured as compared to the case that both the CDMA program
and the GSM program are stored. Specifically, as compared to
the case that both the CDMA program and the GSM program
are stored, 1n the case of the present embodiment, a larger
memory capacity can be secured 1n several megabyte incre-
ments, and the memory capacity thereof can be added to the
user data storage region and so forth.

Note that with the present embodiment, which of the
CDMA program and GSM program to be stored in the NAND
memory 13 1s determined by considering the usage frequency
of the programs thereol. For example, in the case that the
CDMA communication method 1s used 1n the geographical
region that the user primarily uses the device, the CDMA
program 1s stored in the NAND memory 13, and 1n the case
that the GSM communication method 1s primarily used, the
GSM program 1s stored.
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Operations at the Time of Booting of Terminal Handling
Dual-Boot

The cellular telephone terminal of the present embodiment
performs the startup processing as described below by for
example the modem processor 10 executing a boot control
program stored in the NAND memory 13 at the time of

startup. First, the startup processing in the case that the
CDMA program, CDMA—=GSM difierence data, and soft-
ware converting engine are stored 1in the NAND memory 13,

in the case that startup with CDMA mode has been selected
betorehand by the user, will be described with reference to
FIGS. 4A and 4B.

FIGS. 4A and 4B show a state wherein the modem proces-
sor 10 loads the CDMA program from the NAND memory 13

to the program region of the SDRAM memory 14 at the time

ol booting, 1n the case that the CDMA program 1s stored in the
NAND memory 13 and startup in CDMA mode has been

selected betorehand. Note that FIG. 4A illustrates the

memory mapping of the SDRAM memory 14, and FIG. 4B
illustrates the memory mapping of the NAND memory 13.
However, similar to the example 1n FIG. 2B described above,
FIG. 4B shows only the CDMA program, CDMA—GSM
difference data, software converting engine, and user data
storage region, and other programs and data and so forth are
omitted from the diagram. Also, FIG. 4 A 1llustrates only the
program region and RAM work region, and the other regions
such as a buflfer region are omitted from the diagram.

That 1s to say, in the case that the CDMA program or the
like 1s stored in the NAND memory 13 and that startup in
CDMA mode 1s selected beforehand by a user, the modem
processor 10 during boot control program executing loads the
CDMA program in the NAND memory 13 to the program
region of the SDRAM memory 14 without change, and starts
the program, as shown in FIGS. 4A and 4B. The cellular
telephone terminal of the present embodiment 1s thus started
in CDMA mode.

Next, starting processing in the case that the CDMA pro-
gram, CDMA—GSM difference data, and software convert-
ing engine are stored in the NAND memory 13, 1n the case
that startup 1n GSM mode has been selected beforehand by
the user, will be described with reference to FIGS. 5A and 5B.

FIGS. 5A and 5B show a state of loading the program
which the modem processor 10 executes at the time of boot-
ing, and data transiferring processing, in the case that the
CDMA program or the like 1s stored in the NAND memory
and that startup 1n GSM mode 1s selected beforehand. Note
that FIG. 5A illustrates memory mapping of the SDRAM
memory 14, and FIG. 5B illustrates memory mapping of the
NAND memory 13. However, similar to the example in FIG.
4B described above, FIG. 5B shows only the CDMA pro-
gram, CDMA—GSM difference data, software converting
engine, and user data storage region, and other programs,
data, and so forth are omitted from the diagram. Also, F1G. 5B
shows only the program region and RAM work region, and
the builer region and so forth are omitted from the diagram.

That 1s to say, in the case that the CDMA program or the
like 1s stored 1n the NAND memory 13 and that startup 1n
GSM mode 1s selected beforehand by the user, the modem
processor 10 during executing the boot control program loads
(P1) the software converting engine of the NAND memory 13
to the RAM work region of the SDRAM memory 14 and
starts the program. Note that the RAM work region is the
storage region for variables and so forth defined 1n a program
alter the program has started up, but at this point in time 1s still
during booting, so use of the entire region of the RAM work
region 1s enabled.
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Next, the modem processor 10 during executing the soft-
ware converting engine uses the software converting work
region that 1s separately formed within the RAM work region
of the SDRAM memory 14 to create (P2) the GSM program
from the CDMA program and the CDMA—GSM difference
data in the NAND memory 13.

Also, the modem processor 10 during executing the soft-
ware converting engine sequentially transfers and loads (P3)
the GSM program created 1n the software converting work
region to a program region in the SDRAM memory 14. Note
that the converting processing of the program at this time 1s
performed 1n increments of regulated blocks, whereby data
transter 1s performed 1n block increments at the time of load-
ing to the program region.

Upon ending loading the entire GSM program to the pro-
gram region of the SDRAM memory 14, the mode processor
10 starts up the GSM program. Thus, the cellular telephone
terminals of the present embodiment can be started up in
GSM mode.

Note that 1n the case that loading the entire GSM program
to the program region of the SDRAM memory 14 has ended,
it 1s desirable for the software converting engine on the RAM
work region of the SDRAM memory 14 and the data in the
software converting work region to be erased, and a region
that 1s usable on the RAM work region to be secured.

On the other hand, 1n the case that the GSM program,
GSM—CDMA difference data, and software converting
engine are stored in the NAND memory 13, the cellular
telephone terminal performs startup processing at the time of
booting such as shown 1n FIGS. 6 and 7.

FIGS. 6 A and 6B show a state of startup processmg at the
time that the GSM program, the GSM—CDMA difference
data, and software converting engine are stored in the NAND
memory 13, and the startup in GSM mode has been selected
betorehand by the user. Note that FIG. 6 A 1llustrates memory
mapping of the SDRAM memory 14, and FIG. 6B illustrates
the memory mapping of the NAND memory 13. However,
similar to the example 1n FIGS. 3A and 3B described above,
FIG. 6B shows only the GSM program, GSM—CDMA dii-
ference data, software converting engine, and user data stor-
age region, and other programs, data, and so forth are omitted
from the diagram. Also, FIG. 6 A shows only the program
region and RAM work region, and the buffer region and so
forth are omitted from the diagram.

That1sto say, as shown 1n FIGS. 6 A and 6B, 1n the case that
the GSM program or the like 1s stored 1n the NAND memory
13 and startup 1n GSM mode has been selected beforehand by
the user, the modem processor 10 during executing of the boot
control program loads the GSM program i the NAND
memory 13 to the program region of the SDRAM memory 14
without change, and starts the program. Thus, the cellular
telephone terminals of the present embodiment can be started
up 1n GSM mode.

Conversely, 1n the case that the GSM program or the like 1s
stored 1n the NAND memory 13 and that startup in CDMA
mode 1s selected beforehand by the user, startup processing
such as shown 1n FIGS. 7A and 7B 1s performed at the time of
booting of the cellular telephone terminal of the present
embodiment.

FIGS. 7A and 7B show a state of loading the program that
the modem processor 10 executes at the time of booting up
and data transfer processing, in the case that the GSM pro-
gram or the like 1s stored 1n the NAND memory 13 and that
startup 1n CDMA mode has been selected beforehand by the
user. Note that FIG. 7A 1llustrates memory mapping of the
SDRAM memory 14, and FIG. 7B 1llustrates memory map-
ping of the NAND memory 13. However, similar to the
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example 1n FIG. 6B described above, FIG. 7B shows only the
GSM program, GSM—CDMA difference data, software
converting engine, and user data storage region, and other
programs, data, and so forth are omitted from the diagram.
Also, FIG. 7A shows only the program region and RAM work
region, and the butler region and so forth are omitted from the
diagram.

That 1s to say, in the case that the GSM program or the like
1s stored 1n the NAND memory 13 and startup in CDMA
mode has been selected beforehand by the user, the modem
processor 10 during executing of the boot control program
first loads (P1) the software converting engine in the NAND
memory 13 to the RAM work region of the SDRAM memory
14, and starts the program. Thus, the RAM work region at this
point in time may have the entire region usable, similar to that
described above.

Next, the modem processor 10 during executing the sofit-
ware converting engine uses the soltware converting work
region that 1s separately formed within the RAM work region
of the SDRAM memory 14 to create (P2) the CDMA program
from the GSM program and the GSM—CDMA difference
data in the NAND memory 13.

Also, the modem processor 10 during executing the soft-
ware converting engine sequentially transters and loads (P3)
the CDMA program created 1n the software converting work
region to a program region in the SDRAM memory 14. Note
that the transfer 1n this example also 1s performed 1n incre-
ments of blocks, similar to that described above.

Upon ending loading the entire CDMA program to the
program region of the SDRAM memory 14, the modem pro-
cessor 10 starts up the CDMA program. Thus, the cellular
telephone terminal of the present embodiment can be started
up in CDMA mode.

Note that 1n the case that loading the entire CDMA pro-
gram to the program region of the SDRAM memory 14 has
ended, 1t1s desirable for the software converting engine on the
RAM work region of the SDRAM memory 14 and the data in
the software converting work regionto be erased, and aregion
that 1s usable on the RAM work region to be secured.
Flowchart of Operations at the Time of Booting 1n Terminal
Handling Dual-Boot

FIG. 8 describes the flow of processing executed with the
modem processor 10 at the time of booting, in the case that the
CDMA program or the like 1s stored in the NAND memory
13. In FIG. 8, upon the startup processing being started by
turning the power ON of the cellular telephone terminal or the
like, the modem processor 10 first references a user setting
value saved 1n the NAND memory 13 by executing the boot
control program. The user setting value 1s a value that the user
sets by selecting beforechand which of the CDMA mode and
GSM mode to start up with as described above, and 1s a value
managed by flag information or the like on a non-volatile
memory such as the NAND memory 13, for example.

The modem processor 10 determines whether or not the
user setting value expressing the operating mode at the time
ol booting is the value indicating CDMA mode, as processing
in step S1. In the determining processing 1n step S1 the mode
processor 10 advances the processing to step S2 1n the case of
determining that the CDMA mode 1s set, and on the other
hand, advances the processing to step S3 1n the case of deter-
mining that the GSM mode 1s set.

Upon advancing the processing to Step S2, the modem
processor 10 loads the CDMA program on the NAND
memory 13 to the program region of the SDRAM memory 14
without change.

The modem processor 10 then starts up the CDMA pro-
gram that has been loaded to the program region of the
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SDRAM memory 14. Thus, the cellular telephone terminal of
the present embodiment can be started up in CDMA mode.

On the other hand, upon advancing to the processing in step
S3, the modem processor 10 loads the software converting
engine of the NAND memory 13 to the RAM work region of
the SDRAM memory 14 and starts up the software converting,
engine.

Upon the expansion and startup of the software converting
engine 1n step S3 ending, the modem processor 10 switches to
executing the processing by the software converting engine,
and advances the processing to step S4.

Upon advancing to the processing in step S4, the modem
processor 10 uses the software converting work region that 1s
separately formed within the RAM work region of the
SDRAM memory 14 to create the GSM program from the
CDMA program and the CDMA—=GSM difference data 1n
the NAND memory 13. Also, the modem processor 10
sequentially transiers and loads the GSM program created 1n
the software converting work region to a program region in
the SDRAM memory 14.

Upon ending loading the entire GSM program to the pro-
gram region of the SDRAM memory 14, the modem proces-
sor 10 erases the software converting engine on the RAM
work region of the SDRAM memory 14 and the data in the
soltware converting work region as the processing in step S5.

Subsequently, the modem processor 10 starts up the GSM
program that has been loaded to the program region of the
SDRAM memory 14. Thus, the cellular telephone terminal of
the present embodiment 1s started up in GSM mode. Note that
the data erasing processing in step S35 may be performed after
starting up the GSM program.

FIG. 9 describes the flow of processing executed with the
modem processor 10 at the time of booting, 1n the case that the
CDMA program or the like 1s stored in the NAND memory
13. In FIG. 9, upon the startup processing being started by
turning the power ON of the cellular telephone terminal or the
like, the modem processor 10 references a user setting value
saved 1n the NAND memory 13, and in the processing 1n step
S11, determines whether or not the user setting value express-
ing the operating mode at the time of booting 1s set to the value
showing GSM mode. In the case that in the determining
processing 1n step S11 the modem processor 10 determines
that GSM mode 1s set, the processing 1s advanced to step S12,
and on the other hand in the case of determining that the
CDMA mode 1s set, the processing 1s advanced to step S13.

Upon advancing to the processing in step S12, the modem
processor 10 loads the GSM program on the NAND memory
13 to the program region of the SDRAM memory 14 without
change, and starts up the GSM program thereof. Thus, the
cellular telephone terminal of the present embodiment is
started up 1n GSM mode.

On the other hand, upon advancing to the processing in step
S13, the modem processor 10 loads the software converting
engine of the NAND memory 13 to the RAM work region of
the SDRAM memory 14 and starts up the software converting,
engine, and the processing 1s advanced to step S14.

Upon advancing to the processing in step S14, the modem
processor 10 uses the software converting work region of the
SDRAM memory 14 to create the CDMA program from the
GSM program and the GSM—CDMA difference data in the
NAND memory 13. Also, the modem processor 10 sequen-
tially transfers and loads the CDMA program created in the
soltware converting work region to a program region 1n the
SDRAM memory 14.

Upon ending loading the entire CDMA program to the
program region of the SDRAM memory 14, the modem pro-
cessor 10 erases the software converting engine on the RAM
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work region of the SDRAM memory 14 and the data in the
soltware converting work region, as processing of step S15.

Subsequently, the modem processor 10 starts up the
CDMA program loaded to the program region of the SDRAM
memory 14. Thus, the cellular telephone terminal of the
present embodiment 1s started up in CDMA mode. Note that
the data erasing processing in step S15 may be performed
alter starting up the CDMA program.

Embodiment of Multi-Boot

According to the above-described embodiments, examples
of dual-boot are described which start up with eithera CDMA
program or GSM program, but the present invention can be
applied to multi-boot which starts up with one of three or
more programs.

An example of multi-boot will be described below which
starts up with one of three programs of the CDMA program,
GSM program, and further a program that executes wireless
communication processing with a UMTS (Universal Mobile
Telecommunications System) communication method (here-
after called “UMTS program”).

In the case of realizing multi-boot that starts up with one of
the above three programs as with the present embodiment,
one program of the three programs, software converting data
to convert the one program into each of the other programs,
and a software converting engine, are stored in the NAND
memory 13.

In the case that the one program stored in the NAND
memory 13 1s the CDMA program, the software converting
data 1s made up of two types of data which are the
CDMA—GSM difference data and data to convert the
CDMA program into a UMTS program. Note that the data to
convert the CDMA program into a UMTS program 1dentifies
the program components in the CDMA program that are
different from the UMTS program, while converting (e.g.
replacing) the program components identified in the CDMA
program into program components for the UMTS program. In
other words, the software converting data 1n this case 1s dii-
ference data between the CDMA program and UMTS pro-
gram. In the descriptions below, the software converting data
to convert the CDMA program into the UMTS program 1s
simplified and written as “CDMA—=UMTS ditterence data™.

Also, 1n the case of realizing multi-boot to start up with one
of the three programs, when the CDMA program 1is stored 1n
the NAND memory 13, the software converting engine real-
1zes a function to convert the CDMA program into a UMTS
program, in addition to a function to convert the CDMA
program 1nto the GSM program as described above. That 1s to
say, the function to convert the CDMA program into a UMTS
program 1s realized by the modem processor 10 usmg the
CDMA—=UMTS difference data to execute processing that
converts the CDMA program into a UMTS program.

On the other hand, 1n the case of realizing multi-boot to
start up with one of the three programs, when the one program
stored 1n the NAND memory 13 1s the GSM program, the
soltware converting data 1s made up of two types of data
which are the GSM—=CDMA difference data and data to
convert the GSM program mto a UMTS program. That 1s to
say, the data to convert the GSM program mto a UMTS
program 1dentifies the program components in the GSM pro-
gram that are different from the UMTS program, while con-
verting the program components 1dentified in the GSM pro-
gram 1nto program components for the UMTS program. In
other words, the software converting data 1n this case 1s dii-
terence data between the GSM program and the UMTS pro-
gram. In the descriptions below, the software converting data
to convert the GSM program imto the UMTS program 1s
simplified and written as “GSM—=UMTS difference data”.
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Also, 1 the case of realizing multi-boot to start up with one
of the three programs, when the GSM program 1s stored 1n the
NAND memory 13, the software converting engine realizes a
function to convert the GSM program into a UMTS program,
in addition to a function to convert the GSM program to the
CDMA program as described above. That 1s to say, the func-
tion to convert the GSM program into a UMTS program 1s
realized by the modem processor 10 using the GSM—=UMTS
difference data to execute processing that converts the GSM
program 1nto a UMTS program.

On the other hand, 1n the case of realizing multi-boot to
start up with one of the three programs, when the one program
stored 1n the NAND memory 13 1s the UMTS program, the
soltware converting data 1s made up of two types of data
which are the data to convert the UMTS program into the
CDMA program and data to convert the UMTS program into
the GSM program.

That 1s to say, the data to convert the UMTS program 1nto
a CDMA program 1dentifies the program components in the
UMTS program that are different from the CDMA program,
while converting (e.g. replacing) the program components
identified 1n the UMTS program into program components
for the CDMA program. In other words, the software con-
verting data in this case 1s difference data between the UMTS
program and CDMA program. In the descriptions below, the
soltware converting data to convert the UMTS program 1nto
the CDMA program 1s simplified and written as
“UMTS—CDMA difference data™.

Similarly, the data to convert the UMTS program 1nto a
GSM program 1dentifies the program components in the
UMTS program that are different from the GSM program,
while converting (e.g. replacing) the program components
identified 1n the UMTS program into program components
tor the GSM program. In other words, the software converting,
data 1n this case 1s diflerence data between the UMTS pro-
gram and GSM program. In the descriptions below, the sofit-
ware converting data to convert the UMTS program into the
GSM program 1s simplified and written as “UMTS—GSM
difference data™.

On the other hand, 1in the case of realizing multi-boot to
start up with one of the three programs, when the UMTS
program 1s stored in the NAND memory 13, the software
converting engine has a function to convert the UMTS pro-
gram 1nto the CDMA program, and a function to convert the
UMTS program into the GSM program.

That 1s to say, the function to convert the UMTS program
into the CDMA program 1s a program wherein the modem
processor 10 executes processing to convert the UMTS pro-
gram into CDMA program using the UMTS—=CDMA differ-
ence data. Also, the function to convert the UMTS program
into the GSM program 1s a program wherein the modem
processor 10 executes processing to convert the UMTS pro-
gram 1nto GSM program using the UMTS—GSM difference
data.

Note that 1n the description below, the operating mode
wherein the UMTS program starts up at the time of booting
with the cellular telephone terminal that handles multi-boot
as described above 1s called “UMTS mode™.

Memory Mapping on NAND Memory at the Time of Han-
dling Multi-Boot

FIG. 10B shows a memory mapping example in the case
that the CDMA program, CDMA—GSM difference data,
CDMA—=UMTS difference data, and soltware converting
engine are stored in the NAND memory 13. Note that FIG.
10B only shows the CDMA program, CDMA—GSM ditfer-
ence data, CDMA—UMTS difference data, software con-
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verting engine, and user data storage region, and other pro-
grams and data and so forth are omitted from the diagram.
Also, FIG. 10A shows a memory mapping example in the
case that the three programs which are the CDMA program,
GSM program, and UMTS program are independently stored
in the NAND memory, as a comparison example as to the

memory mapping of the present embodiment shown 1n FIG.
10B.

As we can see from FIG. 10B, 1n the case that the CDMA
program, CDMA—GSM difference data, CDMA—=UMTS
difference data, and software converting engine are stored as
in the present embodiment, a larger user data storage region
can be secured as compared to FIG. 10A. That 1s to say,
compared to the data amount of the CDMA program, GSM
program, and UMTS program, the data amount of the
CDMA—GSM difference data, CDMA—UMTS difference
data, and software converting engine 1s far less. Therefore, 1n
the case of FIG. 10B, the user data storage region 1s increased

by an amount equivalent to the data amount of the
CDMA—GSM difference data, CDMA—UMTS difference

data, and software converting engine, subtracted from the
data amount of the GSM program and UMTS program 1n
FIG. 10A.

Note that 1n the case of multi-boot handling as described
above, the memory mapping in the case that the GSM pro-
gram or the like 1s stored in the NAND memory 13, in FIG.
10B the CDMA program 1s rewritten as GSM program, the
CDMA—SM difference data 1s rewritten as GSM—CDMA
difference data, and CDMA—=UMTS difference data as
GDM—UMTS difference data, and the diagrams and
descriptions thereol are omitted. Similarly, in the case of
multi-boot handling as described above, the memory map-

ping 1n the case that the UMTS program or the like 1s stored
in the NAND memory 13, in FIG. 10B the CDMA program 1s

rewritten as UMTS program, the CDMA—=GSM difference
data 1s rewritten as UMTS—GSM difference data, and
CDMA—=UMTS difference data as UMTS—CDMA ditfer-
ence data, and the diagrams and descriptions thereof are
omitted.
Operations at the Time of Booting of Terminal Handling
Multi-Boot

With the cellular telephone terminal of the present embodi-
ment that handles multi-boot as described above, the modem
processor 10 performs the startup processing as described
below. With the cellular telephone terminal of the present
embodiment that handles multi-boot, a case wherein the

CDMA  program, CDMA—GSM difference data,
CDMA—=UMTS difference data, and soltware converting
engine are stored in the NAND memory 13, and the startup 1n
UMTS mode has been selected beforehand by the user, will
be described with reference to FIGS. 11A and 11B.

FIGS. 11A and 11B show a state of loading the program
that the modem processor 10 executes at the time of booting
up and data transier processing, in the case that the CDMA
program or the like 1s stored in the NAND memory 13 and that
startup 1n UMTS mode has been selected beforehand by the
user. Note that FIG. 11A illustrates memory mapping of the
SDRAM memory 14, and FIG. 11B illustrates memory map-
ping of the NAND memory 13. However, FIG. 11B shows
only the CDMA program, CDMA—=GSM diflerence data,
CDMA—=UMTS difference data, soltware converting
engine, and user data storage region, and other programs,
data, and so forth are omitted from the diagram. Also, FIG.
11A shows only the program region and RAM work region,
and the butfer region and so forth are omitted from the dia-
gram.
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Thus, with the cellular telephone terminal that handles
multi-boot, in the case that the CDMA program or the like 1s
stored 1n the NAND memory 13 and that startup in UMTS
mode 1s selected beforehand by the user, the modem proces-
sor 10 during executing the boot control program first loads
(P1) the soitware converting engine of the NAND memory 13

to the RAM work region of the SDRAM memory 14 and
starts the program.
Next, the modem processor 10 during executing the soft-

ware converting engine uses the software converting work
region ol the SDRAM memory 14 to create (P2) the UMTS
program from the CDMA program and the CDMA—=UMTS
difference data in the NAND memory 13.

Also, the modem processor 10 during executing the soft-
ware converting engine sequentially transfers and loads (P3)
the UMTS program created 1n the software converting work
region to a program region 1n the SDRAM memory 14.

Upon ending loading the entire UMTS program to the
program region of the SDRAM memory 14, the modem pro-
cessor 10 starts up the UMTS program. Thus, the cellular
telephone terminals of the present embodiment can be started
up in UMTS mode.

Note that 1n the case of handling multi-boot, 11 we say that
the GSM program or the like 1s stored 1n the NAND memory
13, FIGS. 11A and 11B will be rewritten such that the por-
tions written as CDMA are rewritten as GSM, and the por-
tions written as GSM are rewritten as CDMA. The operations
in the case of this example are the same as the flow in the
above description, so will be omitted here. Similarly, 1n the
case ol handling multi-boot, 1 we say that the UMTS pro-
gram or the like 1s stored in the NAND memory 13, FIGS.
11A and 11B will be rewnitten such that the portions written
as CDMA are rewritten as UMTS, and the portions written as
UMTS are rewritten as CDMA. The operations 1n the case of
this example are the same as the flow 1n the above description,
so will be omitted here.

Also, 1n the case of handling multi-boot, in the case that the
CDMA program or GSM program or UMTS program or the
like 1s stored 1n the NAND memory 13, when the startup of the
program stored in the NAND memory 13 1s selected before-
hand by the user, the program thereot 1s loaded to the program
region of the SDRAM memory 14 without change. The
operations 1n the case of this example are the same as the flow
in the above description, so will be omaitted here.

Flowchart of Operations at the Time of Booting of Terminal
Handling Multi-Boot

FI1G. 12 illustrates the flow of processing executed by the
modem processor 10 at the time of booting, in the case that for
example the CDMA program or the like 1s stored in the
NAND memory 13 of the terminal that handles multi-boot.

In FIG. 12, upon the startup processing being started by
turning the power ON of the cellular telephone terminal or the
like, the modem processor 10 references a user setting value
saved 1n the NAND memory 13 and determines whether or
not the user setting value 1s the value indicating CDMA mode,
as processing 1n step S31. In the determining processing in
step S31 the mode processor 10 advances the processing to
step S32 1n the case of determining that the CDMA mode 1s
set, and on the other hand, advances the processing to step
533 1n the case of determining that the GSM mode 1s set.

Upon advancing the processing to Step S32, the modem
processor 10 loads the CDMA program on the NAND
memory 13 to the program region of the SDRAM memory 14
without change, and starts up the loaded CDMA program.
Thus, the cellular telephone terminal of the present embodi-
ment can be started up in CDMA mode.

10

15

20

25

30

35

40

45

50

55

60

65

16

On the other hand, upon advancing to the processing in step
S33, the modem processor 10 determines whether or not the
user setting value 1s set to a value indicating GSM mode. In
the determining processing in step S33, 1n the case the modem
processor 10 determines that the GSM mode 1s set, the pro-
cessing 1s advanced to step S34, and 1n the case of determin-
ing that the UMTS mode 1s set, the processing 1s advanced to
step S37.

In the case of the processing advancing to step S34, the
modem processor 10 loads and starts up the software convert-
ing engine 1n the NAND memory 13 to the RAM work region
of the SDRAM memory 14, switches to execution of process-
ing by the software converting engine, and advances the pro-
cessing to step S35.

Upon advancing to the processing in step S35, the modem
processor 10 uses the software converting work region of the
SDRAM memory 14 to create the GSM program from the
CDMA program and CDMA—=GSM difference data in the
NAND memory 13. Also, the modem processor 10 sequen-
tially transfers the GSM program created on the software
converting work region to the program region and loads the
program.

Upon ending loading the entire GSM program to the pro-
gram region of the SDRAM memory 14, the modem proces-
sor 10 erases the software converting engine on the RAM
work region of the SDRAM memory 14 and the data in the
soltware converting work region, as the processing in step
S36.

Subsequently, the modem processor 10 starts up the GSM
program that has been loaded to the program region of the
SDRAM memory 14. Thus, the cellular telephone terminal of
the present embodiment 1s started up 1n GSM mode. Note that
the data erasing processing in step S35 may be performed
alter starting up the GSM program.

Also, similar to the case in step S34, in the case of advanc-
ing the processing from step S33 to step S37, the modem
processor 10 loads the software converting engine on the
NAND memory 13 to the RAM work region of the SDRAM
memory 14. The modem processor 10 switches to executing
processing by the software converting engine, and advances
the processing to step S38.

Upon advancing processing to step S38, the modem pro-
cessor 10 uses the software converting work region of the
SDRAM memory 14 to create the UMTS program from the
CDMA program on the NAND memory and the
CDMA—=UMTS difference data. Also, the modem processor
10 sequentially transfers the UMTS program created on the
soltware converting work region to the program region and
loads the program.

Upon ending loading the entire UMTS program to the
program region of the SDRAM memory 14, the modem pro-
cessor 10 erases the software converting engine on the RAM
work region of the SDRAM memory 14 and the data in the
soltware converting work region, as the processing in step
S39.

Subsequently, the modem processor 10 starts up the UMTS
program that has been loaded to the program region of the
SDRAM memory 14. Thus, the cellular telephone terminal of
the present embodiment 1s started up in UMTS mode. Note
that the data erasing processing in step S39 may be performed
alter starting up the UMTS program.

Updating Software and Difference Data
As described above, with a cellular telephone terminal

according to the present embodiment that can be switched as
appropriate between CDMA mode, GSM mode, and UMTS
mode for example and started up, 1n the case that software
updates have to be made, updating i1s performed with the
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procedures such as described below. Note that with the cel-
lular telephone terminal according to the present embodi-
ment, software updates are performed using a software
update tunction by so-called air downloading (FOTA: Firm-
ware Over The Air updating).

First, a cellular telephone terminal that handles dual-boot
wherein a CDMA program or the like 1s stored in the NAND
memory 13 and which can be switched between CDMA
mode and GSM mode and started up will be exemplified and
described. With the description below, let us say that the
version of the CDMA program at the time of shipping i1s
“V01.00.00”, this 1s changed to version “V01.00.01”, and
subsequently the newest version “V01.00.02” 1s released.

According to the present embodiment, the versions for
both programs of the CDMA program and GSM program are
defined as the same version. Also, according to the present
embodiment, regarding the CDMA—GSM diflerence data,
that which matches the CDMA program version 1s prepared,
and the CDMA—=GSM difference data update 1s also per-
formed at the same time as the CDMA program update.

According to the present embodiment, as shown in FIG.
13, for example in the case that the CDMA program version
at the current point-in-time 1s ““V01.00.00”” and this 1s updated

to “V01.00.017, the software updating data of “V01.00.01” 1s
downloaded for the CDMA program. On the other hand,
regarding the CDMA—GSM difference data, the difference
updating data of the version “sV01.00.01” 1s downloaded
corresponding to the CDMA program version “V01.00.01”to
be updated.

Also, as shown 1n FIG. 13, for example in the case that the
CDMA program version at the current point-in-time 1s
“V01.00.01” and this 1s updated to “V01.00.02”, the software
updating data of “V01.00.02” 1s downloaded for the CDMA
program. On the other hand, regarding the CDMA—GSM
difference data, the difference updating data of the version
“sV01.00.02” 1s downloaded corresponding to the CDMA

program version “V01.00.02” to be updated.
Also, as shown 1n FIG. 13, in the case that the CDMA

program version at the current point-in-time 1s “V01.00.00”
and this 1s updated to “V01.00.02°, the software updating
data of “V01.00.02” 1s downloaded for the CDMA program.
On the other hand, regarding the CDMA—=GSM difference
data, the difference updating data of the version
“sV01.00.02” 1s downloaded corresponding to the CDMA
program version “V01.00.02” to be updated.

Thus, according to the present invention, the CDMA pro-
gram 1s updated according to the updated versions, and the
CDMA—=GSM difference data 1s updated using difference
updating data corresponding to the CDMA program version.

Note that version updating in the case that a GSM program
or the like 1s stored in the NAND memory 13 can be also
applied to a case of CDMA, by replacing CDMA with GSM
in the above description, and accordingly the examples and
description thereof will be omitted.

Operations at the Time of Software and Difference Data
Updating

FIG. 14 shows the processing procedures in the event that
updating 1s performed for the CDMA program and
CDMA—GSM difference data, 1n the case that the CDMA or
the like 1s stored 1n the NAND memory 13 as described above.
Note that in FIG. 14, a case of updating the CDMA program
version “V01.00.00” to “V01.00.02” 1s exemplified.

In FIG. 14, in the case that the CDMA program and
CDMA—GSM difference data i1s updated, with the cellular
telephone terminal according to the present embodiment, a
download using the FOTA function 1s performed by the
modem processor 10 executing an update control program.
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The download data 1n this case 1s made up of software updat-
ing data for updating the CDMA program version

“V01.00.00”t0 “V01.00.02” and the difference updating data
for updating the CDMA—GSM difference data to version
“sV01.00.02”. The modem processor 10 during executing the
update control program saves (P11) the download data to an

updating data storage region prepared on the NAND memory
13.

Next, the modem processor 10 during executing the update

control program loads the software converting engine of the
NAND memory 13 to the RAM work region of the SDRAM

memory 14, while transferring (P12) the downloaded soft-
ware updating data and difference updating data to the RAM
work region.

The modem processor 10 uses the software updating data

to perform rewriting processing, 1.e. updating processing
(P13) of the old version “V01.00.00” CDMA program on the

NAND memory 13 to the new version “V01.00.02” CDMA

program with the loaded software converting engine. That 1s
to say, according to the present embodiment, the software
converting engine performs processing to convert the old
version CDMA program into the new version CDMA pro-
gram, as the updating processing at the time of updating. In
other words, the software updating data of the CDMA pro-
gram 1dentifles program components i the old version
CDMA program that differ from the new version CDMA
program, while converting (replacing) the program compo-
nents of the old version DMA program that have been 1den-
tified with the program components of the new version
CDMA program. Accordingly, the soitware converting
engine realizes the updating processing at the time of updat-
ing, by executing similar processing as the above-described
program converting processing.

Also, the modem processor 10 also performs
CDMA—=GSM difference data updating aiter the CDMA
program updating processing (or 1n parallel with the updating
processing thereot). That 1s to say, the modem processor 10
uses the difference updating data to perform rewriting pro-
cessing, 1.€. updating processing (P13), ofthe CDMA—=GSM
difference data on the NAND memory 13 to the
CDMA—=GSM difference data of version “sV01.00.02”.
Note that the difference updating data in this case 1s the
CDMA—GSM difference data of the new version, and 1s data
to overwrite the CDMA—=GSM difference data of the old
version on the NAND memory 13.

Thus, the CDMA program on the NAND memory 13 1s
updated (P14) from the old version “V01.00.00” to the new
version “V01.00.02”, while the CDMA—GSM ditference
data 1s also updated (P14) to the new version “sV01.00.02”.

Note that 1n FIG. 14, an example 1s given wherein the
CDMA program 1s updated from version “V01.00.00” to
“V01.00.02”, but similar processing 1s performed 1n the case
that updating 1s performed to other versions.

Also with the above descriptions, an example 1s given to
overwrite the old version CDMA—GSM difference data with
a new version ol difference updating data, but similar to the
soltware updating data, the difference updating data also may
be made to be data made up from the difference between the
old version and the new version. That 1s to say, the difference
updating data may identily program components in the old

version CDMA—=GSM ditference data that ditfer from the
new version CDMA—GSM difference data, while being the

difference converting data for converting (replacing) the data
components 1dentified in the old version CDMA—=GSM dii-
terence data with the new version CDMA—GSM difterence
data.
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Also, the updating 1n the case that the GSM program or the
like 1s stored 1n the NAND memory 13 can be also applied to
a case of CDMA, by replacing CDMA with GSM 1n the above
description, and accordingly the examples and description
thereof will be omitted.

Software Version Managing According to Present Embodi-
ment

As described above, according to the present embodiment,
upon updating of the CDMA program being performed, the
CDMA—GSM difference data1s also performed to match the
version of the updated program. Accordingly, with the present
embodiment, upon completing the update of the CDMA pro-
gram, 1n the case that startup 1s performed in GSM mode for
example, startup can be performed with a GSM program that
has been automatically updated with the updated version of
the CDMA program and CDMA—=GSM difference data.

Also, according to the present embodiment, upon updating
the CDMA program and CDMA—=GSM difference data, the
GSM program version 1s also automatically updated at the
same time, whereby managing the versions for each of the
CDMA program and GSM program becomes extremely
simple.

Differences 1n version managing by updating the CDMA
program and CDMA—GSM difference data according to the
present embodiment and version managing 1n the case of
storing both the CDMA program and GSM program in the
NAND memory and so forth will be described as a compari-
son example thereto, with reference to FIGS. 15 through 17.
Note that FIG. 15 shows the content to be managed at the time
of updating the CDMA program version according to the
present embodiment, and FIG. 16 shows the content to be
managed at the time of updating the CDMA—=GSM differ-
ence data version. Also, FIG. 17 shows the content to be
managed at the time of updating the GSM program version in
particular, in the case that both the CDMA program and GSM
program are stored in the NAND memory or the like, as a
comparison example to FIGS. 15 and 16.

In the case of an embodiment of the present invention, the
information to be managing at the time of updating 1s only the
CDMA program version and the CDMA—=GSM difference
data version corresponding to the version of the CDMA pro-
gram thereot. That 1s to say 1n the case of the present embodi-
ment, regarding the CDMA program, at the time that the
updated version 1s “V01.00.00”, the updatable versions
“V01.00.01” and *“V01.00.02” are managed, as shown in FI1G.
15. Also, at the time that the before-updating version 1s
“V01.00.01”, the updatable version “V01.00.02” 1s managed.

Also, according to the present embodiment, regarding the
CDMA—GSM diffterence data, at the time that the CDMA

program version 1s “V01.00.00”, only the corresponding ver-
sion “sV01.00.00” has to be managed, as shown in FIG. 16.
Also, at the time that the CDMA program version 1s
“V01.00.01”, only the “sV01.00.01” wversion of the
CDMA—GSM difference data which corresponds to the
CDMA program version has to be managed. Similarly, at the
time that the CDMA program version 1s “V01.00.02”, only
the corresponding version “sV01.00.02” of the
CDMA—GSM difference data has to be managed. That 1s to
say, according to the present embodiment, at the time that the
CDMA program version 1s updated only managing has to be
performed so as to match the version of the CDMA—GSM
difference data and the version of the CDMA program, and
since the version of the GSM program does not have to be
managed at all, version managing becomes extremely simple.

On the other hand, 1n a case such that both the CDMA
program and GSM program are stored in the NAND memory
or the like, as shown 1n FIGS. 15 and 17, updatable versions
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have to be managed for both of the programs thereot. That 1s
to say, as shown i FIGS. 15 and 17, for both the CDMA

program and GSM program, at the time that the version
before updating 1s “V01.00.00”, the updatable versions of
“V01.00.01” and “V01.00.02” each have to be managed.
Similarly for both the CDMA program and GSM program, at
the time that the version before updating 1s “V01.00.01” for
cach program, the updatable versions of “V01.00.02” have to
be managed for each program. In other words, 1n the case that
both the CDMA and GSM programs are stored in the NAND
memory, for example even 1f the CDMA program version 1s
“V01.00.02”, the GSM program version can remain at
“V00.00.00” for example, and version managing for each
program has to be performed and managing becomes
extremely complicated.

Conversely 1n the case of the present embodiment, the
version of the CDMA—GSM difference data 1s linked to the
CDMA program version, whereby actually only the CDMA
program version has to be managed, and since the GSM
program does not have to be managed, version managing
becomes extremely simple.

Note that with the present embodiment, and example 1s
given to update the CDMA—GSM difference data at the
same time as updating the CDMA program, but the present
invention 1s applicable even i a case that the same
CDMA—GSM difference data 1s used for various versions of
the CDMA program for example. That 1s to say, as shown in
FIG. 18 for example, even 1n a case that the CDMA program
versions are sequentially updated but the CDMA—GSM dit-
ference data uses shared data for each of the versions thereof,
an automatically updated version of the GSM program can be
generated from the various versions of the CDMA program
and the shared CDMA—GSM difference data.

Operation Flowchart at the Time of Updating

FIG. 19 shows the processing flow 1n the event that the
modem processor 10 executes the updating control program
relating to the present embodiment and performing the above-
described updating, with a dual-boot terminal that has the
CDMA program or the like stored in the NAND memory 13.

The modem processor 10 of the cellular telephone terminal
starts the software updating processing with update nstruc-
tion input from a user or automatic update settings or the like
for example, and 1n the case that an update actually has to be
performed, the processing 1n the flowchart shown 1n FIG. 19
1s started.

Upon the processing 1n the flowchart in FIG. 19 starting,
the modem processor 10 {first as processing in step S51,
obtains a file for soitware updating data of the CDMA pro-
gram Irom a download with a FOTA function for example,
and stores the file thereof 1n the NAND memory 13.

Also, as processing 1n step S52, the modem processor 10
obtains a difference updating data file of CDMA—=GSM dii-
ference data that corresponds to the version of the CDMA
program downloaded 1n step S51, from a download with a
FOTA function, and stores the file thereof in the NAND
memory 13.

Upon the downloads completing for both files of the
CDMA program software updating data and the difference
updating data, the modem processor 10 uses the downloaded
CDMA program software updating data to update the CDMA
program with the software converting engine, as processing
in step S53.

Also, as processing 1n step S54, the modem processor 10
uses the difference updating data of the downloaded

CDMA—GSM difference data to update the CODMA—GSM
difference data.




US 8,826,263 B2

21

Updating Multi-Boot Terminal Software and Diflerence Data

The above description describes a software update of a
dual-boot terminal, but 1n the case that the cellular telephone
terminal of the present embodiment 1s a terminal that handles
multi-boot, the updating 1s performed as described below.
Note that with the description below, multi-boot terminal 1s
exemplified which can start up with any of a CDMA mode,
GSM mode, and UMTS mode.

With a cellular telephone terminal that handles multi-boot,
in the case that the three programs of CDMA, GSM, and
UMTS are stored in the memory within the terminal, each of
the three programs have to be updated, as exemplified 1n FIG.
20. That 1s to say, for example, the three programs have to be
individually updated from the version “V01.00.00” at the
time of shipping to *“V01.00.01”°, and further from

“V01.00.01” to “V01.00.02”.

Conversely, in the case of the cellular telephone terminal
that handles multi-boot according to the present embodiment,
updating 1s performed as shown 1n FIG. 21. Note that with the
description below, let us say thata CDMA program or the like
1s stored 1n the NAND memory 13, and the CDMA program
version at the time of terminal shipment 1s “V01.00.00”, the
version 1s updated to “V01.00.01”, and subsequently the new-
est version “V01.00.02” 1s released.

Similar to the case of the above-described dual-boot han-
dling, with the cellular telephone terminal that handles multi-
boot according to the present embodiment, the versions of all
of the programs which are the CDMA program, GSM pro-
gram, and UMTS program, are defined as the same version.
Also according to the present embodiment, regarding the
CDMA—GSM difference data and CDMA—=UMTS diifer-
ence data, that which matches the version of the CDMA
program 1s prepared for each, and the updates of the
CDMA—GSM difference data and CDMA—=UMTS differ-
ence data are also updated at the same time as the CDMA
program updates.

With the present embodiment, as shown 1n FIG. 21, for
example 1n the case that the CDMA program version at the
current point in time 1s “V01.00.00”, and this 1s updated to
“V01.00.01” as shown 1n FIG. 21, the software updating data
1s downloaded for version “V01.00.01” of the CDMA pro-
gram. On the other hand, regarding the CDMA—=GSM dii-
ference data and CDMA—UMTS difference data, the differ-
ence updating data of the version *“sV01.00.01” that
corresponds to the version “V01.00.01” of the updated
CDMA program 1s downloaded for each.

Also, as shown 1n FIG. 21, for example in the case that the
CDMA program version at the current point in time 1s
“V01.00.01”, and this 1s updated to “V01.00.02” as shown 1n
FIG. 21, the software updating data 1s downloaded for version
“V01.00.02” of the CDMA program. On the other hand,
regarding the CDMA—GSM difference data and
CDMA—UMTS difference data, the difference updating
data of the version “sV01.00.02” that corresponds to the
version “V01.00.02” of the updated CDMA program 1s
downloaded for each.

Similarly, as shown 1n FIG. 21, for example 1n the case that
the CDMA program version at the current point in time 1s
“V01.00.00”, and this 1s updated to “V01.00.02” as shown 1n
FIG. 21, the software updating data 1s downloaded for version
“V01.00.02” of the CDMA program. On the other hand,
regarding the CDMA—=GSM difference data and
CDMA—=UMTS difference data, the difference updating
data of the version “sV01.00.02” that corresponds to the
version “V01.00.02” of the updated CDMA program 1s
downloaded for each.
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Thus, even with a cellular telephone terminal that handles
multi-boot, similar to the case of the above-described dual-
boot terminal, at the time that updating of the CDMA pro-
gram 1s performed, updating using the difference updating
data 1s performed for the CDMA—=GSM difference data and
CDMA—UMTS difference data also at the same time.

Note that updating versions 1n the case that the GSM pro-
gram or the like, or the UMTS program or the like, 1s stored 1n
the NAND memory 13 can be also applied to a case of
CDMA, by replacing CDMA with GSM 1n the above descrip-
tion, or by replacing CDMA with UMTS, and accordingly the
examples and description thereot will be omatted.
Operations at the Time of Software and Difference Data
Updating 1n Multi-Boot Terminal

FIG. 22 shows processing procedures 1n the event that, 1n
multi-boot terminal, a CDMA program or the like 1s stored in
the NAND memory 13, and the CDMA program,
CDMA—GSM difterence data, and CDMA—UMTS ditter-
ence data 1s updated. Note thatin FIG. 22, an example 1s given
wherein the CDMA program version “V01.00.00” 1s updated
to “V01.00.02”.

In FI1G. 22, downloading 1s performed with a FOTA func-
tion by execution of the update control program by the
modem processor 10. The download data in the case of this

example 1s made up of software updating data for updating
the CDMA program version “V01.00.00” to “V01.00.02”,

and difference updating data for updating the CDMA—=GSM
difference data and CDMA—=UMTS difference data each to
“sV01.00.02”. The modem processor 10 during executing the
updating control program saves (P11) the download data in an
updating data storage region that 1s prepared on the NAND
memory 13.

Next, the modem processor 10 loads (P12) the software
converting engine of the NAND memory 13 to the RAM work
region of the SDRAM memory 14, while transierring (P12)
the downloaded software updating data and difference updat-
ing data to the RAM work region.

The modem processor 10 uses the software updating data

to perform rewriting processing, 1.e. updating processing
(P13) of the old version CDMA program “V01.00.00” on the

NAND memory 13 to the new version CDMA*V01.00.02”,
similar to that described above.

Also, the modem processor 10 performs updating of the
CDMA—GSM difference data and CDMA—=UMTS differ-
ence data. That 1s to say, the modem processor 10 uses the
difference updating data to perform rewriting processing, 1.¢.
updating processing (P13) of each of the old versions of
CDMA—GSM difference data and CDMA—=UMTS diifer-
ence data to the new version “sV01.00.02” CDMA—GSM
difference data and CDMA—UMTS diilerence data.

Thus, the CDMA program on the NAND memory 13 1s
updated (P14) from the old version “V01.00.00” to the new
version “V01.00.02”, while the CDMA—GSM difference
data and CDMA—UMTS difference data 1s updated to the
new version “sV01.00.02”.

Note that the updating 1n the case that a GSM program or
UMTS program or the like 1s stored in the NAND memory 13,
with the above description, can be also applied to other cases,
by replacing the CDMA with GSM, or replacing the CDMA
with UMTS, and accordingly the examples and descriptions
thereof will be omitted.

Software Version Managing in Multi-Boot Terminal

With the above-described cellular telephone terminal that
handles multi-boot, version updates of the CDMA program
and CDMA—GSM difference data and CDMA—UMTS dii-
terence data are performed at the same time, and also the
versions of the GSM program and UMTS program based on
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the version updates are also automatically updated, whereby
managing the various versions becomes extremely simple.
That 1s to say, in the case of the present embodiment, with
the CDMA program, version managing before and after
updating 1s performed, and version managing of the

CDMA—GSM difference data1s performed as shown 1n FIG.
16 described above.
Further, 1n the case of a terminal that handles multi-boot,

with regard to the CDMA—=UMTS difference data, as with
the CDMA—GSM difference data, as shown 1n FIG. 23, at
the time that the CDMA program version 1s “V01.00.00”,

only whether or not the CDMA—=UMTS difference data 1s

the corresponding version “sV01.00.00” has to be managed.
Also, at the time that the CDMA program version 1s

“V01.00.01”, only whether or not the CDMA—=UMTS dii-

terence data 1s the corresponding version “sV01.00.01” has to
be managed. Similarly, at the time that the CDMA program
version 1s “V01.00.02”, only whether or not the
CDMA—UMTS difference data 1s the corresponding version
“sV01.00.02” has to be managed. That 1s to say, according to
the present embodiment, similar to the above-described
CDMA—GSM difference data, the wversion of the
CDMA—=UMTS difference data only has to be managed
regarding whether the version 1s corresponding to the version
of the CDMA program.

Thus, according to the terminal that handles multi-boot
according to the present embodiment, 1n the case that a
CDMA program or the like 1s stored in the NADN memory
13, the GSM program does not have to be managed, and also
the UMTS program does not have to be managed, the version
managing becomes extremely simple. That 1s to say, for
example 1n the case that the old version of the CDMA pro-
gram 15 “V01.00.00” and this 1s to be updated to the new
version “V01.00.02”, according to the present embodiment,
the only information that has to be managed 1s the software
updating data of the CDMA program and both sets of differ-
ence updating data of the CDMA—GSM difference data and
CDMA—=UMTS difference data for a total of three pieces of
information. Conversely, 1n the case of managing each of the
three of the CDMA program, GSM program, and UMTS
program as in the above-described FIG. 20, a total of six sets
ol software updating data have to be managed.

Note that 1n this example, multi-boot with three programs
1s exemplified, but even 1n a case that the number of programs
increases, according to the present embodiment version man-
aging 1s simple, and as the number of programs increase, the
advantages of embodiments of the present invention increase.
Operation Flowchart at the Time of Updating 1n Multi-Boot
Terminal

FIG. 24 shows the processing tlow 1n the event that the
modem processor 10 executes the updating control program
relating to the present embodiment and performs the above-
described updating, with multi-boot terminal that has the
CDMA program or the like stored in the NAND memory 13.

The modem processor 10 of the cellular telephone terminal
starts the software updating processing with update instruc-
tion 1nput from a user or automatic update settings or the like
for example, and 1n the case that an update actually has to be
performed, the processing 1n the flowchart shown 1n FIG. 24
1s started.

Upon the processing in the flowchart in FIG. 24 starting,
the modem processor 10 first as processing 1n step S61, starts
a download with a FOTA function, and obtains the software
updating data file of the CDMA program.

Also, as processing 1n step S62, the modem processor 10
downloads (obtains) a difference updating data file of
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CDMA—GSM difference data that corresponds to the ver-
sion of the CDMA program downloaded 1n step S61.

Similarly, as processing 1n step S63, the modem processor
10 downloads (obtains) a difference updating data file of
CDMA—GSM difference data that corresponds to the ver-
s1ion of the CDMA program downloaded in step Sé61.

Upon the downloads completing for both files of the
CDMA program software updating data and the difference
updating data, the modem processor 10 uses the downloaded
CDMA program software updating data to update the CDMA
program with the software converting engine, as processing
in step S64.

Also, as processing in step S63, the modem processor 10
updates the CDMA—GSM difference data using the ditfer-
ence updating data of the downloaded CDMA—GSM differ-
ence data.

Similarly, as processing 1n step S66, the modem processor
10 updates the CDMA—=UMTS difference data using the
difference updating data of the downloaded CDMA—-GSM
difference data.

As described above, according to embodiments of the
present mvention, one program that 1s selectively started at
the time of booting and software converting data (difference
data) for converting the program thereof to another program
1s stored. According to embodiments of the present invention,
greater memory capacity for a user data storage region and so
forth can be secured i the NAND memory 13, and the
memory capacity can be effectively used.

Also, according to embodiments of the present invention,
at the same time as updating of the program stored in the
NAND memory 13, the software converting data (difference
data) 1s also updated to match the update version of the
program thereof. Thus, according to embodiments of the
present invention, programs other than the program stored in
the NAND memory 13 does not have to be managed at all,
whereby version managing operations at the time of updating
becomes extremely simple.

The present application contains subject matter related to
that disclosed in Japanese Priority Patent Application JP
2008-208006 filed 1n the Japan Patent Office on Aug. 12,
2008, the entire content of which 1s hereby incorporated by
reference.

It should be understood by those skilled i the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What 1s claimed 1s:

1. A portable terminal comprising:

a memory that stores at least

a first program, which when executed by the portable
terminal, causes the portable terminal to communi-
cate according to a first communication method, and

software converting data to convert said first program
into a second program, which when executed by the
portable terminal, causes the portable terminal to
communicate according to a second communication
method that 1s different from the first communication
method; and

circuitry configured to:

perform reading and writing of the first program and
data as to said memory;

execute processing that converts said first program into
the second program, using the first program and the
soltware converting data read from the memory; and

execute, at a time of terminal startup, one or the other of
starting up said first program, and
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starting up the conversion processing from the first
program to the second program and the second
program that has been converted, wherein
the first communication method 1s a Code Division Mul-
tiple Access (CDMA) communication method and
the second method 1s a Global Systems for Mobile
(GSM) communication method.

2. The portable terminal according to claim 1, wherein the
memory stores multiple software converting data for convert-
ing said first program into a plurality of different second
programs.

3. The portable terminal according to one of claim 1 or
claim 2, wherein

said circuitry 1s configured to

obtain software updating data for updating an old ver-
sion of the first program stored 1n the memory nto a
new version ol the first program and soitware convert-
ing data corresponding to the new version of said first
program;

update said old version of the first program 1nto the new
version of the first program using the obtained sofit-
ware updating data; and
overwrite said first program after updating and said

soltware converting data onto the memory.

4. A portable terminal control method comprising;:

reading, by circuitry, a first program and software convert-

ing data from a memory that stores at least

a first program, which when executed by a portable
terminal, causes the portable terminal to communi-
cate according to a first communication method, and

soltware converting data to convert said {irst program
into a second program, which when executed by the
portable terminal, causes the portable terminal to
communicate according to a second communication
method that 1s different from the first communication
method:

executing, by the circuitry, processing to convert said first

program to the second program using the first program
and the software converting data read from the memory;
and

executing, by the circuitry, at a time of terminal startup, one

or the other of

starting up said first program, and

starting up the conversion processing from the first pro-
gram to the second program and the second program
that has been converted, wherein

the first communication method 1s a Code Division Mul-

tiple Access (CDMA) communication method and the
second method 1s a Global Systems for Mobile (GSM)
communication method.

5. The portable terminal control method according to claim
4, further comprising:

obtaining software updating data for updating an old ver-

sion of the first program stored in the memory into a new
version of the first program and software converting data
corresponding to the new version of said first program,
and

updating said old version of the first program into the new

version of the first program using the obtained software
updating data; and

overwriting by said circuitry, said first program aiter updat-

ing and said soltware converting data, onto the memory.

6. A non-transitory computer-readable medium including a
portable terminal control program, which when executed by a
processor of a portable terminal, causes the portable terminal
to execute:
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performing program and data reading and writing as to a
memory wherein at least a first program, which when
executed by the portable terminal, causes the portable
terminal to communicate according to a first communi-
cation method, and software converting data to convert
said first program nto a second program, which when
executed by the portable terminal, causes the portable
terminal to communicate according to a second commu-
nication method that 1s different from the first commu-
nication method, are stored:

processing to convert from said first program to the second
program, using the first program and the software con-
verting data read from the memory; and

execute, at a time of terminal startup, one or the other of
starting up said first program, and
starting up the conversion processing from the first pro-

gram to the second program and the second program
that has been converted, according to startup setting
values determined beforehand, wherein

the first communication method 1s a Code Division Mul-
tiple Access (CDMA) communication method and the
second method 1s a Global Systems for Mobile (GSM)
communication method.

7. The non-transitory computer-readable medium accord-
ing to claim 6, further causing the portable terminal to
execute:

obtaining software updating data for updating an old ver-
s1on of the first program stored 1n the memory into a new
version of the first program and the software converting
data corresponding to the new version of the first pro-
gram,

updating the old version of the first program into the new
version of the first program using the obtained software
updating data; and

overwriting the first program after updating and the soft-
ware converting data on the memory.

8. The portable terminal according to claim 1, wherein the
software converting data includes difference data indicating a
difference between the first program that causes the portable
terminal to communicate according to the CDMA communi-
cation method and the second program that causes the por-
table terminal to communicate according to the GSM com-
munication method.

9. A portable terminal comprising:

a memory that stores at least

a first program, which when executed by the portable
terminal, causes the portable terminal to communi-
cate according to a first communication method, and

soltware converting data to convert said {irst program
into a second program, which when executed by the
portable terminal, causes the portable terminal to
communicate according to a second communication
method that 1s different from the first communication
method; and

circuitry configured to:
perform reading and writing of the first program and

data as to said memory;

execute processing that converts said first program into
the second program, using the first program and the
soltware converting data read from the memory; and

execute, at a time of terminal startup, one or the other of
starting up said {irst program, and
starting up the conversion processing from the first
program to the second program and the second
program that has been converted, wherein

the first commumnication method 1s a Global Systems for

Mobile (GSM) communication method and the sec-
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ond method 1s a Code Division Multiple Access
(CDMA) communication method.

10. The portable terminal according to claim 1, wherein the
soltware converting data identifies program components 1n
the first program that are different from the second program,
and 1ncludes data to convert the program components 1denti-
fied 1n the first program into program components for the
second program.

11. The portable terminal according to claim 1, wherein the
soltware converting data 1s stored by the memory at the time
of the terminal startup.

12. The portable terminal according to claim 1, wherein the
software converting data does not include any update infor-
mation.

13. The portable terminal according to claim 9, wherein the
soltware converting data includes difference data indicating a
difference between the first program that causes the portable
terminal to communicate according to the GSM communica-
tion method and the second program that causes the portable
terminal to communicate according to the CDMA communi-
cation method.

14. A portable terminal control method comprising:

reading, by circuitry, a first program and software convert-

ing data from a memory that stores at least

a first program, which when executed by a portable
terminal, causes the portable terminal to communi-
cate according to a first communication method, and

soltware converting data to convert said {irst program
into a second program, which when executed by the
portable terminal, causes the portable terminal to
communicate according to a second communication
method that 1s different from the first communication
method:

executing, by the circuitry, processing to convert said first

program to the second program using the first program
and the software converting data read from the memory;
and
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executing, by the circuitry, at a time of terminal startup, one
or the other of
starting up said first program, and
starting up the conversion processing from the first pro-
gram to the second program and the second program
that has been converted, wherein
the first communication method 1s a Global Systems for
Mobile (GSM) communication method and the second

method 1s a Code Division Multiple Access (CDMA)
communication method.
15. A non-transitory computer-readable medium including
a portable terminal control program, which when executed by
a processor of a portable terminal, causes the portable termi-
nal to execute:
performing program and data reading and writing as to a
memory wherein at least a first program, which when
executed by the portable terminal, causes the portable
terminal to communicate according to a first communi-
cation method, and software converting data to convert
said first program 1nto a second program, which when
executed by the portable terminal, causes the portable
terminal to communicate according to a second commu-
nication method that 1s different from the first commu-
nication method, are stored:
processing to convert from said first program to the second
program, using the first program and the software con-
verting data read from the memory; and
execute, at a time of terminal startup, one or the other of
starting up said first program, and
starting up the conversion processing from the first pro-
gram to the second program and the second program
that has been converted, according to startup setting,
values determined beforehand, wherein
the first communication method 1s a Global Systems for
Mobile (GSM) communication method and the second

method 1s a Code Division Multiple Access (CDMA)
communication method.
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